Objectives: Preliminary evidence suggests Chinese herbal medicine (CHM) could be a viable treatment option for polycystic ovary syndrome (PCOS). Prior to conducting a clinical trial it is important to consider the characteristics of good clinical practice. This study aims to use professional consensus to establish good clinical practice guidelines for the CHM treatment of PCOS. Design and setting: CHM practitioners participated in a mixed-methods modified Delphi study involving three rounds of structured group communication. Round 1 involved qualitative interviews with practitioners to generate statements regarding good clinical practice. In round 2, these statements were distributed online to the same practitioners to rate their agreement using a 7-point Likert scale, where group consensus was defined as a median rating of ≥5. Statements reaching consensus were accepted for consideration onto the guideline whilst those not reaching consensus were re-distributed for consideration in round 3. Statements presented in the guidelines were graded from A (strong consensus) to D (no consensus) determined by median score and interquartile range. Results: 11 CHM practitioners in the UK were recruited. After three Delphi rounds, 91 statement items in total had been considered, of which 89 (97.8%) reached consensus and 2 (2.2%) did not. The concluding set of guidelines consists of 85 items representing key features of CHM prescribing for PCOS. Conclusions: These guidelines can be viewed as an initial framework that captures fundamental principles of good clinical practice for CHM.
Introduction
Polycystic ovary syndrome (PCOS) affects 6-18% of women of reproductive age and is a heterogeneous condition characterised by endocrine and metabolic disturbances. [1] [2] [3] Primary care management typically involves oral contraceptives and insulin-sensitising agents which have been associated with intolerable side-effects, poor adherence and increased metabolic risk. [4] [5] [6] [7] [8] This highlights issues with current management and warrants exploration of other treatments that could be more acceptable.
Chinese herbal medicine (CHM) is used for symptoms of PCOS and there is emerging evidence from randomised controlled trials (RCTs) suggesting CHM could play an important role in the management of PCOS. 9 However, many of these RCTs have been conducted in China and are methodologically poor thus limiting the generalisability of these findings. 10 This necessitates further exploration of the effects of CHM with a fully-powered RCT in the UK. It is important however to ensure such a study is relevant to CHM practice in Western countries such as the UK, and that it takes into consideration characteristics of good clinical practice as determined by CHM practitioners. Accordingly, the aim of this study was to establish good clinical practice guidelines for the CHM treatment of PCOS.
Materials and methods

Design
We conducted a practitioner-consultation exercise using a modified Delphi method. The Delphi structures group communication to enable the views of informed individuals to be considered anonymously from each other and attempts to minimise the drawbacks of collective decision-making. It is particularly useful where diverse opinions exist and has other advantages as reducing the effect of prevailing opinions or dominant individuals, and enabling participants to alter previously expressed opinions without fear of losing face. 11 It is a formal consensus method recognised by the UK's National Institute for Health and Clinical Excellence (NICE) for developing guidelines. [12] [13] [14] It has also been successfully employed in a number of CHM and acupuncture studies for generating consensus in clinical practice or protocol development. [15] [16] [17] [18] [19] Ethical approval was granted in June 2011 by the University of Southampton School of Medicine ethics committee (SOMSEC094.11).
Recruitment
We estimated 15 practitioners would be required to generate a sufficiently diverse range of views. 16, 18 Practitioners had to (1) have been in practice for a minimum of 4 years, (2) be a registered CHM practitioner in their respective country, (3) have self-reported expertise or interest in gynaecological conditions such as PCOS, (4) have access to the internet and to email, and (5) be fluent in English. To foster diversity in opinion, we purposively sampled for gender, country of CHM training, current country of practice and CHM practice style to include traditional Chinese medicine and classical styles of practice.
We used expert and snowball sampling methods by providing CHM professional bodies in the UK, US, Australia and Canada with a project brief, inviting suggestions of approximately 10 suitable practitioners. When practitioners were contacted, we asked for further suggestions of practitioners. A number of practitioners known to the research team were approached directly. Practitioners were provided an invitation letter, participant information sheet and completed a consent form prior to the study.
Delphi rounds
The Delphi involves iterative rounds of structured group communication. Round 1 consists of an 'idea-generating' exercise which typically involves participants independently producing a list of ideas or statements. In this study however, the lead author conducted in-depth qualitative interviews with each participant. This is a modification of the Delphi method which has been successfully carried out in previous studies and which in our view would maximise participant involvement. 18, 20 Interviews were conducted using a semi-structured interview guide which included open non-leading questions. Interviews were audio-recorded and transcribed verbatim by the lead author or an independent transcription service. All transcriptions were checked by the lead author. Additional field notes were taken and considered during analysis. Analysis was based on principles of thematic and framework analysis and conducted by coding in Microsoft Word 2010 using the 'Comments' function and charting in Microsoft Excel 2010. Framework analysis features a number of stages, involving familiarising self with the data, developing a thematic framework and charting and mapping to identify patterns within the data. 21 This enabled a list of statements regarding clinical practice to be prepared for the next Delphi round.
In round 2, these statements were distributed back to the group using SurveyMonkey, a web-based questionnaire. Participants were asked to indicate their level of agreement with each statement using a 7-point Likert scale ('1 strongly disagree' to '7 strongly agree'), including a score of '4 neither agree nor disagree'. We provided a response option of 'not applicable' (NA) for each item and a free-text comments box. Where participants had chosen to respond 'NA' to a particular statement, they were removed as a denominator in response to that item only. Demographic and clinical background information was also collected within this questionnaire.
Statistical analysis was conducted using Microsoft Excel 2010. Group consensus was defined a priori as a median group rating of 5 or more as used in previous Delphi studies. 18 Following the Delphi method, items achieving consensus were accepted. Items not achieving consensus were circulated back to the participants for reconsideration in round 3. These were presented with the participant's original rating, the group rating and an invitation to re-consider their rating which they could accept or decline. Where a new rating was offered, this was used to reanalyse the group rating. Freetext comments from round 2 were analysed qualitatively and which could lead to the generation of new statements to be distributed in round 3. We planned for each statement to be circulated a maximum of two times, and a maximum of four Delphi rounds to be conducted. An overview of the Delphi process can be viewed in Fig. 1 .
Clinical guidelines
We regarded it important to present clinical practice points regardless of consensus status, and to illustrate consensus strength. We followed NICE guidance that grades strength of recommendation using the system Grading of Recommendations Assessment, Development and Evaluation (GRADE) [22] . The grading we adopted took into consideration the median ratings per item, and the interquartile ranges (IQRs) to reflect the levels of variability and therefore of opinion as demonstrated in earlier studies [14, 23] . The criteria for determining grading were decided post hoc after statements had been distributed and are shown in Table 1 . 
Results
Recruitment
From 47 potentially eligible practitioners, 11 (23.4%) were recruited. Fig. 2 shows the recruitment flowchart. Demographics of the 11 participants are shown in Table 2 . All participants were currently practicing in the UK as practitioners from Australia, US and Canada either did not respond, or declined to participate for reasons such as a lack of time and not feeling sufficiently experienced. Owing to lack of time and resources, we were unable to pursue recruitment in these countries. However, as shown in Table 2 , we recruited a heterogeneous group of UK practitioners that was comparable to those from these countries in terms of training, CHM practice style, years in practice and experience [24] [25] [26] .
Delphi rounds
For round 1, 10 face-to-face interviews and 1 telephone interview were conducted with a mean duration of 56 minutes (39-70 minutes). As these 11 interviews provided a sufficiently diverse range of opinions which was suitable for refinement within the Delphi process, no further interviews were required.
Qualitative analysis resulted in the generation of 85 statements covering 6 themes: Clinical presentation (11 items), Chinese medicine diagnosis (12 items), Chinese medicine treatment strategy (4 items), Chinese medicine interventions planning (16 items), Chinese herbal intervention planning (17 items) and Treatment assessment and evaluation (25 items). Fig. 3 shows how a statement was generated from interview data.
In round 2, a questionnaire containing these 85 statements were distributed back to the 11 participants, achieving a 100% response rate within 8 weeks. Group consensus was achieved in 83 items (97.6%) whilst 2 items (2.4%) failed to reach consensus. Comments were made in 13 of the 16 free text boxes by at least one participant and were added to the initial data corpus for further analysis. 'NA' was a response for 1 item and for one participant only and who was subsequently removed as a denominator in the analysis of this item.
In round 3, a questionnaire was distributed containing 8 items; 2 items that had failed to reach consensus, 4 new items generated from free-text responses and 2 clarified items. The 2 clarified items originated from 1 item that reached group consensus in round 2 but which had received comments regarding lack of clarity. We decided this should be separated into 2 new items for consideration. This questionnaire achieved 100% response within 3 weeks. For one of the two re-distributed items, 5 participants chose to re-rate the item. Analysis taking into consideration the new ratings indicated group consensus was not achieved. For the second re-distributed item, all 11 participants declined the offer to change their ratings. No further redistribution of these two items was therefore required. For the four new items and two clarified items, group consensus was achieved.
In summary after three Delphi rounds comprising one interview round and two questionnaire rounds over 7 months, a total number of 91 unique statement items had been distributed for consideration by the panel, of which 89 (97.8%) reached consensus and 2 (2.2%) did not.
Guideline presentation
From the 91 unique statement items, 83 were presented in the guideline. To improve clarity, two items were combined to form one item in the guideline. One item was discarded as it had been replaced with two new items. Six items were discarded to avoid repetition.
The concluding set of guidelines consists of 85 items: 83 guideline items presented with a grade indicating strength of group consensus and two clinical practice items reporting dosage ranges that were not graded as consensus had not been sought. Fig. 4 shows a section of the guidelines 'Chinese Herbal Intervention Planning'. The complete guideline can be seen in Appendix 1.
Discussion
This study adopted a modified Delphi approach to facilitate a systematic and rigorous practitioner-consultation exercise with 11 UK CHM practitioners, resulting in the development of good clinical practice guidelines. These guidelines consist of 85 items illustrating key features of CHM-prescribing for PCOS, 83 of which have been assigned a consensus grade. These describe PCOS symptoms and signs seen in clinical practice, common CM diagnoses and practice points regarding how treatment is managed and evaluated by CHM practitioners. These clinical perspectives can now be compared with other published work and used to inform future studies. For example the RCT interventions described in a Cochrane review for PCOS-related subfertility focused on diagnostic patterns of Kidney yang deficiency and Spleen Qi deficiency. 10 Although these were reported in our guidelines, other patterns were also identified such as Excess Cold in the Uterus and Blood deficiency that were not reported in the RCTs. This may be because these patterns occur more frequently in oligo-and amenorrhoea than in subfertility or because these patterns do not occur sufficiently frequently in the PCOS population to warrant investigation in RCTs. We hope this demonstrates how clinical knowledge drawn from the Delphi exercise can be triangulated and compared with current evidence as a way of maximising model validity.
A strength of this study is the use of a mixed-methods approach. The content of our guidelines had been generated through qualitative interviews, instead of basing items solely on published research or the research team's experience. This ensured guideline items were generated inductively and grounded in real-world practice by CHM practitioners independent from the research team. A further strength was our 100% response rate. Dropout between rounds is a widely acknowledged criticism of Delphi studies and although qualitative interviews have been used in previous studies, 18, 27 we feel our decision to conduct in-depth interviews with all participants contributed greatly to participant retention and which strengthens the credibility of this study. Finally, we recruited a heterogenous group of practitioners with criteria determined a priori. This enabled us to consider the views of a diverse group of practitioners and thus maximise the relevance of our findings across CHM practice in the West. Of particular note is the diversity of CHM practice styles within our panel to represent the range of styles found in other countries, rather than focusing only on the dominant TCM style.
Owing to language restrictions and a lack of resources, we required practitioners to be fluent in English which means the views of those fluent only in Chinese may not have been adequately represented. However, we included the purposive sampling criterion 'country of CHM training' and successfully recruited four bilingual practitioners who had trained and practiced in China. We deemed this to be sufficient representation for the purpose of this study. We were also unsuccessful in recruiting from a range of Western countries as intended due to limited time and resources. Despite this, we successfully recruited a heterogenous group of UK practitioners whose characteristics were comparable to those in other Western countries and thus we feel are representative of Western CHM practice. [24] [25] [26] Researchers wishing to recruit overseas practitioners in future studies could benefit from allowing more time and flexibility during the recruitment process. We would also advise researchers to cost-in modest reimbursement for practitioner-time as an additional way of maximising recruitment.
To our knowledge, this is the first time the Delphi method has been successfully used to present good clinical practice guidelines relating to real-world CHM-prescribing for PCOS. Unique to this Delphi study is the presentation of consensus grading within our guidelines which provides a clear and accessible set of statements. We chose to adopt this in the spirit of NICE guideline development standards which assess the strength of recommendations using GRADE and seek to convey information in a transparent manner. 22 Our aim was to use a similarly simple grading system to maximise the relevance and applicability of our guidelines to clinical practice and research. By ensuring that research evidence is based on real-world clinical practice, these guidelines form the first step towards maximising model validity in CHM research. This also promotes transparency as it enables researchers to justify decisions regarding study design and readers to critique research based on clinical perspectives that have been drawn out prior to a study commencing. These guidelines should not be seen as a definitive checklist but rather as an initial mapping exercise of key practice points in CHMprescribing. In the absence of population-level data from clinical and CHM prescription records and the paucity of CHM studies conducted in Western populations, these guidelines remain an important step towards documenting an initial framework of best practice.
Conclusions
We have successfully used a modified Delphi approach to facilitate a systematic and rigorous practitionerconsultation exercise, resulting in the development of good clinical practice guidelines for CHM treatment of PCOS. These guidelines were used in a subsequent clinical trial as the basis for good practice within the study protocol 28 and can be viewed as an initial framework for good clinical practice to be updated as necessary. They provide a sufficiently broad scope to capture fundamental principles of good clinical practice whilst being appropriately detailed to be useful for practitioners and researchers alike.
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Appendix 1. Good clinical practice guidelines for the treatment of polycystic ovary syndrome with Chinese herbal medicine
This clinical guideline has been developed by researchers at the University of Southampton using a practitionerconsultation exercise following the Delphi method. This guideline describes key features of good clinical practice that were developed with a panel of 11 herbalists practicing in the UK on the topic of Chinese herbal medicine (CHM) prescribing for polycystic ovary syndrome (PCOS).
For clinical practice items where consensus has been sought, these have been graded as follows: A = Strong consensus; B = Good consensus; C = Weak consensus; D = No consensus For clinical practice items where formal consensus was not sought and which describe a range of opinions, these have been summarised and graded 'NA'.
Chinese medicine (CM) here includes acupuncture, Chinese herbal medicine, moxibustion and tuina.
Clinical practice items Consensus 
